The approach used to design the cavity to be described in this paper was to first group modes into categories and then attempt to eliminate whole categories of modes rather than one mode at a time. These modes could be categorized into four groups:
are 8 radial 3/8" in diameter.
Any of the above modes that have a radial electric field in the vicinity of the rods will be perturbed in such a manner as to cause them to be damped. Measurements showed that all the TMolm modes, with the LOWER END WALL and TMoll modes were unaffected by the radial rods since these modes have essentially no radial electric field in the vicinity of the rods.
The system is relatively insensitive to the position of the rods; by deliberately staggering their position it is a simple matter to adjust the rods so as to be effective over a wide frequency range. It should be noted that the rods do not have to satisfy any resonance criteria, but simply act as a perturber.
There is no set rule for determining the position or the number of radial rods to be used; other combinations and variations worked equally as well. It was arbitrarily decided to keep the rods in the lower third of the cavity, away from the gap.
Damping the TMnlm Circumferential Modes
The radial rods had some effect on the circumferential modes, but it was found that additional damping was required. The longitudinal rods, Fig. 3 , effectively damped these modes. These rods couple to the normal electric field on the lower end wall. The rods were deliberately staggered to achieve a broad band effect.
Damping the Outer Cavity
The cavity was damped by azimuthally distributing 8 one inch diameter tygon tubes full of water (with some salt added to the water) in the outer cavity. The tubes ran the full length of the cavity. Measurements were made using a drive loop and pick up loop located ont the lower end wall.
Results
To establish how effective the higher order resonances are damped, a comparison is made between a damped "monochromatic" cavity and a standard cavity. A standard cavity has the same dimensions as the inner cavity as shown in Fig. 1 , but the gridded inner wall is replaced with a solid wall. Time did not permit the construction of a standard cavity; to approximate such a cavity, around the gridded wall. aluminum foil was wrapped Fig. 4A shows the mode spectrum, from 0 to 3 GHz, of the standard cavity; the operating TMolo mode is at 90 MHz. Fig. 4B shows the modes of a fully damped "monochromatic" cavity. It should be pointed out that the resonant modes in the cavity are the sharp spikes, the slow variation is a shift in the base line due to the direct coupling between the drive and pickup loops.
As can be seen, all the modes with exception of the TMolo operating modes, at 90 MHz, and the TMoll mode, at 350 MHz, have been either eliminated or reduced by at least 30db. It should be noted that the rods and the lossy material have no effect on the Q of the TMolo mode. It was a simple matter to damp the isolated TMoll mode by coupling a load resistor and double stub tuner to a loop in the cavity.
The idea of a gridded wall could have been extended by using radial slots in the end wall which would have resulted in damping the circumferential modes. This would have required that the outer cavity be extended to also encompass the end walls, and made the cavity more difficult to construct. 
